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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide the subject phosphorescent substance having excellent 
sensitivity, erasability and image characteristic expressed by an instantaneous emission and 
afterglow value by making a content of rare earth elements contained in the surface region 
smaller than the central region. 

SOLUTION: This accelerated phosphorescent substance is composed of rare earth-activating 
alkaline earth metal fluorohalide system and an amount of A (at least one kind of rare earth 
element selected from the group of Sc, Y, La, Ce, Pr, Nd, Pm, Sm, Eu, Gd, Tb, Dy, Ho, Er, Tm, 
Yb and Lu) contained in the surface region of the substance is made smaller than a content of 
A in a composition of a central region of the substance. Preferably, the composition of the 
central region is expressed by BaFX:xA {X is CI, Br or T; (x) is 0<(x)<0.5}. 
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(57) [KM] 

[11] iSS, }B5SH4StWBl^lB*»3t«[ (S/Nfifi) 

V'Jff^Zt ({S.U AIJSc, Y, La, Ce, P 
r, Nd, Pm, Sm, Eu, Gd, Tb, Dy, H 
Er, Tm, Yb, L u (Dm J: <0 ogfcWx-54>& < t 
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ft:<o*Sffi««5ta*t*^rsix5AO"&^r*is, atrial* 

*)'}rt£\^b ({I.L, AttSc, Y, La, Ce, P 
r, Nd, Pm, Sm, Eu, Gd> Tb, Dy, H 
o, Er, Tm, Yb, L u <£>8P«fc 9 31t£Jt54>fc < £ 

t< WIEff^tt^^^W^-L^ffi^dSTia-^ (1) 

— f&aS ( 1 ) B a F X : x A 

(XI4C 1 , Br, I /5^&5'>&< <b t>— ffiW/sny 
>"T'fc<9, AliSc, Y, La, Ce, Pr, Nd, P 
m, Sm, Eu, Gd, Tb, Dy, Ho, Er, T 
m, Yb, L u(DmX l ?31t;£ft5'>&< b 1— i®f± 
«5E*T*fot), xliO<x^O. 5 <75®H(75^:ffir"fc 
5. ) 

[1***3] «*l2l:*JWS»tfcot 1 HufE 
XliC 1 , B r frbm&LZtl&'JsteK bi> ll©^oy 
I bZ^tsZ. t^mti-^±mi-mr/u*V 

[1***4] §***2ic^£;h,5:ift#-efeo-c, stria 
a(4e u t'fc^r t zmmk-tz*k±mimT** y ± 
m&mfti b^ n ^f^immm /suss**. 

[1***5] »**2(^£*i5:i^ft-C;iboT, Tie 
Ml, M2, M3c^<ttlo*T««iLT^t 

M 1 : C a , M g , S r j)^«ti5'>/i< 

5. 0X10-6-0. lwt%MJW, 

M 2 : S i02> Ti02, AI2O3, InF3, G 

a 2 0 3 «^ltfn5'M< H-lt'SboT, BtTflBK 

^.tt*^lc*tLT5. 0X10-6-0. lwt%t 

^T£ft-5 0 

M 3 :Na, K, R b rt><bjgfc£;ft5'>ft < b fc— «<£>7 
WD^iffcot, S(rlEjW^tt*^(C*)-LTl. 0 
xio~5~o. lwt%tf ^ix5„ 
[f***6] 1***5 Ki^Sft5»^tt*3t#-C*>o 

[1***7] W**6tS%*ft6»Rtt**fr-e*o 
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ft, 

[f***8 ] ^±mufS7/^ y ±sti*ibADyy 

"a^tl GS-L, AiiSc, Y, La, Ce, Pr, N 
d, Pm, Sm, Eu, Gd, Tb, Dy, Ho, E 
r, Tm, Yb, L u ©S± D itftl5'>* < i: t>~i 
»#±S7C?^-efc5„ ) , a»o±fEMl, M 2 , M3© 

[ft** 9] »**8^$ix5»^tt*3tflE-e*>o 

[f***l 0] n*3S9(C^§n5«^tt«7t^T'feo 

T, *ffiffl««5Ml, M2sr>*M3<©A.|+ro^3tft:l-*i- 
[1***1 1] W**8, 9Xttl 0K*£*bS»Rte 

wtsjot, mmm.%w-<n^? >b<Dmj&tmm-®. 

[!***1 2] 19**1 1 K^$*x3*^4i&3te#-C;fc 
oT, WI5XI4C1, Br!5>?)IR^n5'>4<i:{)l 
lOAD^yi, I iSr-^tr- tSr«P«i:i-S*±Si# 

[f***l 3] f***l ll^§*tSI»^tt*3tft:-e*) 

[§***i 4] mm.wik%fr*^tsik%w-m*:M-tz>WL 

MMMMk^/Htas^-c, !***i~i 3®v^fW 

?m&&?k%ft*^ts^bz®mb^zmttm.mt®k'< 
1 0 0 0 1 1 

l*W<©JR-*-5ft«#SH *««li*±S#iS7/i'*!) 
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[0 0 0 2] 

t, fcfc;tfc£#MBg5 5- 1 2 1 4 5#^tC|E«c$tt 

o T«M{f ^§-£^ 5ffe^T*# ^> tb7c««« -§-{cS^V ^ 
5iij«cDfg*^ft:bttfc@L nk<nWL&<ntiMzmz.b 
[0 0 0 3] ±IEO^«-^fS«S^)£ic < tn(±\ & 

[0 0 0 4] ff^tt1ibt{£t±, J&WifcSrfi&l+LfcSL Mi 

±T'{±, ifcftriM 0 0~9 0 0 nm<0|SHtC&S®g5t 
|:ioT3 0 0~5 0 0 nmOSEftil©SK5g5t§/T 

[0 0 0 5] »lti»«IS»H^*j5fefcffl^e>ix5flc*t» 

^f^^^/wi s*«itiLT, s^itwan- 

Ktt&ftfc^ftfWf OS^tti&ftftg) d»P>*51>WC 
*>&. fc/cU E£«te-C*>54§£'fcM:ifi& 

^feffiic i o T j&fit. £ ft 4 JS^iffJ Sr-g- * ft v > xffimVk 
[0006] J*J&tt£%flrorattroiHMta>ffi& 
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m&k LTJ&j££*x5. ±fBK«£B8 
[0 0 0 7] ft4o. »Ktti£ft#gC7>*ffi (3t»frlCiB 

[0008] ^*J;9SS:ttil6^«i^/Kc:ffl^P > ti--C 

#;fcj*^i&ft#<7)0lji: LTIi, #BBB8 5 5-1214 
5^#{C^«$nT^5 (Bai-x, M2+X) F 
X : y A (fcfc'L, M 2 + [±M g , C a , Sr. Z n *5 
£tfC dC0? *>£>'>ft< 1 1— o, Xt4C K Br, *3 
iOJI WH'>^< it-o, AttEu, Tb, Ce, 
Tm, Dy, Pr, Ho, Nd, Yb, do <fc E r <£> 5 
1b<D'pt£<hh — ^LTxfi, O^x^O. 6, y 
20 ii, O^ySO. 2T'fo-5) WllJ^T'^^ftSifH; 

So 

[0 0 0 9] iiufewfefcWcfc^Tfi, fl^tt£3te#<z> 

ttTl/ , 'ft^o/c 0 
[0 0 10] L-*»L**t6, »^tt«3t^«ffiW|fi^ 
t MR.Vk1&yt& co 4 1 ^ w«a^ \z is (t 5 *±«^JR ro-a# 

[0011] ft*5, PB#^*«^ffi{4, X»figW«fc»C 

»iMi^^;Hi *j if % mmm.^%m^ h mm $ *i 

[0 0 12] $5>tc, ^B#^*2g7tffi/4 5 ^:tv^#-&i4fg 

< fts two*iiBUBas»*-#-a. 

[0 0 13] 
[0 0 14] 
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wi ({I.U AiiSc, Y, La, Ce, Pr, Nd, 
Pm, Sm, Eu, G d , Tb, Dy, Ho, Er, T 
m, Yb, L u©#i tHtf*v5'>/£< i t>-iOf± 

[0 0 15] 2. WIE1 lC^^tt5@K1±*3feft:-C-fco 

[0016] — jftsfc ( 1 ) B a F X : x A 

(XttC 1, Br, I*»?)) , i5'M<it-l©^n^ 
vefcf?, AfiSc, Y, La, Ce, Pr, Nd, P 
m, Sm, Eu, Gd, Tb, Dy, Ho, Er, T 
m, Yb, L u©»i 9Iii*l5'>/£< £ 4> — l©t± 
«7G*T-fc9, x«0<x^0. 5 ©ttH<Z)»ffi"C*> 
S. ) 

3. Bf]fB2lC*^tvS^:3t#:T*fooT, iufEX(4C 1 , 
B r d»P>5!iR£;ft-5^&< ^fc \W»'^?^t, It 

tistrz. t %¥fm.i:-rzm±mttmT/i>$ y ±m±m^ 

[0 0 17] 4. tute2^^$ti-5^**T*fcoT, M 
ISAfiE u tfe5 i 1 t5f ±l#ffi7/^ y 

[0 0 18] 5. BufE2^^^-5**^T'fooT, T 
fEMl, M2, M3©'M< tb \r>ttmtoh LT^ 
*t5ri *!®mt-tZ%;±Mttf£T/u3j y ±£&«# 

[0019]Ml:Ca,Mg, Sr frbm&tlZ'Pti: 
}tfrlc:*j-LT5. 0X10-6 — 0. 1 w t 

So 

[0020] M2 : Si0 2 > Ti0 2 , A 1 2O3, 
InF 3 , Ga 2 0 3 frbMtitlZ'Pte^ t fc-lT*fc 
oT, fltfl5»^tt*^^*fLT5. 0X10-6- 
0. lwt%tt^W t 

[0 0 2 1 ] M 3 :Na, K, Rb /J>ib)Itfix54>& < 

t t-iror/i-A y ^Iffcot, ifj!2»Ktti£3tfrlc: 
*tLTl. 0X10-5 — 0. 1 w t %tt£tiZ> 0 
[0 0 2 2] 6. ffll5 5(C^$tL^®^.tt^7t<*:T-foo 

®^tt*ftfr. 
[0 0 2 3] 7. liMBei^SftSW^ttSfttt^fco 
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fro 

[0 0 2 4] 8. *±S#ffi7;u* y±«M#lt^n 

«BcD#i)*(cA75^#$tL, m&&Mytfo<otpfommz- 

A&ttZtl ({fib, AiiSc, Y, La, Ce, P 
r, Nd, Pm, Sm, Eu, Gd, Tb, Dy, H 
o, Er, Tm, Yb, L u J; 9 jlt*ft,5'>& < £ 
t-«(D#±IH7C*-C*)5. ) , fl»o_klBM 1 , M2, 

M3©'M< £ 1 \ -ottfflMt LT-^nf 5 r. £ 

^jSSKtti&ftfro 

[0 0 2 5] 9. StffE8U:*$;frSJW^ttSWl£fr-e*>o 
T, S3tefr*'L->ig«£>M 1 , M2MM3©^©S)t 
fr{C*f-r-5^M5£, **fl*Bn«*©Ml. M2&tf 

tt6t±s^S7/^ y ±m^.mm ] c^¥^\^m% 

»Ktti£3fcfro 
[0 0 2 6] 10. ffifE9(C^£;fr5jl?^tt*ftfrT*fc 
ot, SB9«OMl, M2Rrj!M3^H-(Df**; 

mzfrtztt**. r> t^T'&s r. t zwmt i-s*± 

fro 

[0 0 2 7] ll.|iuf28, 9X(il Ofd^SftSiSfK 

(1) -ei0iZixz>\k&®-?»>z>^t*mwLt-rz>ik 

*fr, 

[0 0 2 8] 12. Btiiai lC*J^5fl»ttf*#t 
£>oT, SfrlEXJtC K B r j8»63WIS*l5^4< 

lfOADyy^ 1 t*mmt-tz>%i±m. 

fro 

[0 0 2 9] 13. ittllEl 1 I^SttSlS^tt****:'? 
fcoT, SfrSAflEuT-*>5wtSr#mi:-t-5*r±«# 

[0 0 3 0] 14. »^1±^5tfrSr^tf^3tfr@Sr*i- 

[0 0 3 1] lc .tot fllifc^S. 

[0 0 3 2] (*|g^lC*3^SM*fr*iii: ^'L^^a 
^Ei:1 : ''L^&e^t3:S-t-'5(-fcfc?)^:3tfr 

©f-fcfca^s. sjtfrwtp^tt^jtfrit^oftss 

( 1 ) t 1 (Cit^^*-f6]<7)g (w) (C*3V>T 1 t wffll 
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[0 0 3 3] ff*l!*©£«to^t) 

[0 0 3 4] #J;if4*B a F X : E u 1k%^\±WM Srflj 
ifiSi LTfc^*nS»*<7?5t;* (Sr. Ca, Mg) 

±#«# J* L 1/ ^5E*XtWt£*9 b **tt**f*©**» 

[0035] 2, ^mvo(Difmc£.z>mw 

[0 0 3 6] A^K)t-l4iS^J-r^->-0^>->^^3i 

[0 0 3 7] 3 , ^WM<r> : &te®M 

*IW«*»BaFX: xA«*t?>7ni (Ba, 
F, F£k^<D^uy^±m7i.m (Eu, Gd, Ce) 

[0 0 3 8] X*±tt^/j:«fl4^t?%*^)t**3fiW 

B a F I : x A 

B a FX : x A 
Ml:Ca,Mg, S r fr<c>mi£inZ>'>tt:< b b—®<0 

5. 0 X 1 0 _ 6 1 (w t %) ^0. 1 
n S L < (4 5 . 0 x l 0 - 6 1 (w t %) g 
1. 0X10 -2 

HUl£J*L<f4 5. 0X10-6^M1 (wt%) ^ 
5. 0X10-4 

M 2 :Si02, Ti02, AI2O3, InF3, G 
a 20 3 , F e 2 O 3 frb'M&tl'b'Pte < b 1>— S 
5. 0xl0 _7 gM2 (wt%) ^0. 1 
#£L<I4 5. 0X10- 7 SM 2 (wt%) ^ 
1 . 0 X 1 0 - 3 
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* [0 0 3 9] ^WTfE^^nTV^iVTC^twOVNTJi 
[0 0 4 0] ^W^^F^tt^SS^f t-ffft-rs^ 

PflS (ie^ B H B + 7 V ^ A {£ A 5 V \ 

[0 0 4 1 ] rwftfL, 7C*l-<toT(4iSe^iJ-r^-^»'ft 

f£l£fP B * i- A*xftv fciifffifS^J-f *>b W**Bi wft 
[0 0 4 2] 4, I CP 

I CPl;i±5#Wi4, #%«fli4 r I CP»3fe$Mff8u 

gte z> i&ftmtmi® x^m-r 5 re sc-s^its^ t- # 5 a 
z+ttft 0 h i>o wm&\-m vtiii ffi^ is t* 4 

gt-ffS s -efts $ Ht titftffcwiS 

t4V\ 
[0 0 4 3] 

ff^tt«:3tf*co©3t{4 > «c^*t<o«H»dS||Uv>Bffi» 
T*f4?fc< , teSrofWft^^-efcs^ft^J; 5fT*5 

*i uT*±af*e±fg^«*fk3 ^fb^*»^f4«3t 
f*cD^5g id o v > -c mm-r 5 . 

[0 0 4 4] BP^, 

(1 A) 

(2 A) 

M3 :Na, K, R b ^P>^(4*VS^7fc< t fc— ft 
1. 0X10-5 SM 3 (w t %) ^0. 1 
$f*L<(4 1. 0 X 1 0 - 5 gM 3 (wt%) g 

1. 0x1 0-2 

A (A(4Sc, Y, La, Ce, Pr, Nd, Pm, S 
m, Eu, Gd, Tb, Dy, Ho, Er, Tm, Y 
b, L uOii <9®4tb5'>&< b t-ao*±«7c* 
T'foSo ) ^P>^5i¥4 1 ?ill4*tT,?.'>^< tt-tO* 

[0045] Ml, M 2 , M3|4, »^f4S?tf*(C>Ff L 
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■be, 

[0 0 4 6] $atftl : B a I 2 £ A©/vn V Wt^fc 
a ^OT'7 L £V>»-g-iC(43E^M 1 CD^n^Wkfe 
^Lty^O T'^V^»^-(-(±^ 5s (CM 2 tf>7^=i ^ 
v- Kte^Sr^^ z «S 0 T*^V^^lC(iM3 co^ny 
Wf>«LfcfBa I 2 M^2N 
jyjjf* L < (4 2 . 7NW±OTK^SrPSi-5Xm, 
XiE7M§$:£5 Ot«l^*L<li8 Ot:j£i±<7)fiStc io 

m<D%,itm <D7kmmzmim vx^±mnfsr/u^ y ± 

[0 0 4 7] ®5ifi& 2 

p yyftr v^e= acvn d y ^{tm&'S 
^ a ^ 0 f^^i^tllM 1 OAny^ttJr, -t Lt 20 
y^0T?/«CV^-§-fCHM 2 »T/W3df-> KflS-g-!&£\ z 
^0T'&V^^tCt4HtCM3<^Nn^Wfc^£^, ^ 
ti- <b Jjs«# L fc^N d ^ WfcT ^t- ? AjgSiS 3 N« 
_L, $f*L<{44Nei±W7K^ffi^PSi-5XS, ±IS 

*^«^5o°c^x, »^l<«8 o°cu±.<DMmm 

ftL&^tb, CixlCi8g5N«±, #£L<i4 8NJW± 

xfEroiuig^sftiKti^TK^ffi^^^-rsxg, z 
[0048] w, A(o^^^^it^onmmmm^t> 

^AtL^ST/^y&JgW*^) <7)7Kit?«i:Ba 
V\ 

[0 0 4 9] WT(c»^tt*7tfrO»iit^fe(DpaBlCO 
fi?^*-5 0 1-t£frt>, Ba I 2 iA^B^>'ftft > ^ 

7^3*-> Kfc-g-^jEfcM 3 /np y ^ikmz*MMft<? 

^^liS-r^, TtfcL, Ba I 2 S^ ! 2NKJ:i:^ so 



if 

5 4:51^ Ba I 2 SSi7k^$£ SrPSLT 

wmL+mvftet**m^xh£\<\ ^n^mm (sjs 
mm) it-fa&mmft&inz. 
[0050] c^-^a^iatRF^ti^ mwzti 

mmzftx^zmm&ft^ftte lv\ ^cdm 
j&it (ia) icKS-r5#±«#ffiT^^ y±«^Ji* 

[0 0 5 1] XIBOjtftftiulEffc^B!^ ffiii, 

* ific J: o T*g$E^ <b #86 L , * 9 J ->vt £ if 

[0052] wc, myt&mm#<v&£kz, 

^?a^i4 4 oot~i3o owmmtm^x 

fcoT, 5 0 0t~1 0 0 0tCigi^SLVV j^fig 

h (OKtb LS** if «t o T fe gft S — «t (4 0 . 
5~ 1 2H#p B 1/jSigST"fe^„ 

[0 0 5 3] ®E^#H«i: LTIi, S^^'^#H«;. T 
^^^-a*-T?»^*^x#H^, -BMfc«* 

10054] ±m<Dmmcx^xB^)<D^±mimT^ 

[0 0 5 5] *%IW<D-S®A (2) -t?&£*LS#±SSf<t 

m^frfi, HulEroi^ic, /spyyftr^^^A (n 
H 4 B r SfcliNH 4 C 1 Sfcl4NH 4 I ) iLn 
B^WbiiSrt*, * L-C±«B— (2) ©aiiO 

*l/^-&iCI4M2wT/l-3df-> Kft-a-^^r, M(CM 3 ci 
/^y yfti Sr-^^, *s®e«p Lfct»Any Wt; 

r v * = <y a sis a* 3 n y>-t<ofcmm £ nwa-t 5 11 
r.<o*»«Sr-3eiaflE^«t«PL<ci9se>, :nttl*ft 

^>W*^fSi:Ba I 2 

B a t<Ditm%— m^mWL^biMmfflh L< ttW^ 
W(-^AnLT^r±!®#?ST/^ V ±«^M*fba i^fb* 
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[0 0 5 6] ftic, rro«tit*ffiSr8¥u<awi-a. * 
1\ *^f£+£ffl^TBa I 2 i*^^t^i^< 
IW^ti^ tUT/Mjyyft7y*=jrA (nh 4 b 

r *fciiNH 4 C 1 *fc«NH 4 I ) £r?&ft?£-l±-5o 
[0 0 5 7] Any^T^i^AtA© 
Apyyftft, ^ LTi&glc <£ <? JEt-M 1 (D^n f 

n yVftsT >^=- £ A»*gSri s 3 N£A±o®Ht;:A-5 J; 
<„ roil, j^fMlCj;^ 4>StD^ 7V*=!7A, 

[0058] fttc, feumzmwzti. mwzn 

«rlBII»fc» i»ftl!©#*itf©Ba I 2 t<D)tm 
a W vtfsigpj ic ft P> ft v ^ <t 5 (cSeif. L TS(6 £ itff $ 

ts: tiaot, *3tefrrt<flJ* s *(riE— «s: (1) fc& 
**#*mw #iwnE-«5t ( 2 ) icm^-r 

[0 0 5 9] &!c, «3tfrt(rK*ieS*, 1 <vm 

ft? ritcto-c, iw©ft±lftiS7^*y±g4« 

[0 0 6 0] *55WHii3ft5*±SSf*ST/u* U 
~ 1 5 ix iMbm* L < . i0ifiL<lil~8(i mT*& 

[0 0 6 1 ] ft, sfcSSWK^Sa^ G!£ft) »41*$HSti: 
L<, ¥«S1©^ (%) ««2 0%filT 

[0062] (/-m^wisj*. &?tfrm\ itii. 5«f 
{sit*) *&m<t>iktoteto&i9i'**Mzts^xm\i* 
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&MXh<0, ^<D&fr(b\,^?U$±/l'a—XT J £ : r— h7 
^VPix, #y ;r.;*fvV':7-|Vl'A, ^i)xf U-yr 1^7^ 
U— h7-f;UA > tKUT? K7^/va, #y-< 3: K7-r 
hJJ T-fex— hyj/UA., #y # — tJ?^— 

SAWS'- Lv\, 
[0 0 6 3] r^feXtSfrwSffttfflvs^Wrft: 
©t«fC±oTl^5iS, -^Iwli3 yum~l 0 0 
0#mT'fe^ &i0WL^±<O&frh. $«b(C0£L<f4 
80ji m~ 5 0 0 u mt'feS. 

[0 0 6 4] Ztlb<03£flf#<Dmm'£mmX'&>c>Xh£ 

[0 0 6 5] £5>lc, »^tt^7t^S 

[0 0 6 6] **W»c:*sv^-C»^tt*3tift:Ji^fflv^ix 
5 W#Ji LT(4, f7fy§Wl6S, T^^r^ h 

teJii&fctottV. = *5itf, \Z~)Vy*=f- y — /w s jK 
U g^B^ =. h airbus— X, ^i^yHr^a— jx, 

-t— s /^y^w-^v-, ir/wn— XT-tr-r— F7'f 

[0 0 6 7] rwip^^Jo^-C-^cifiLv^tro 

7^ y u- hico?l-g-^JoJ;t>*#y ^u^vi 
TKy t*=/i^y^7-/utoiS'g-!^-eS)5o ^Jo\ rnt 
©jfe-g-Sd l43£tS£iJ ic <t o X%km & ixtz fc T-fc o T fc <t 
v\ »^.14^t3tfl=JBH:, ^J^«4, »c© 4 5 **jfelc «t 9 
T^S-hJc^-TS r t ti>X% 5„ 
[0 0 6 8] *i\ iW^tt^^f*. fS'^l»±Ofcfe(7)^ 

[0 0 6 9] *«BJ(cffi^^>ti,S^*^Ji LT(4, Wx. 
(4*if 7 ^ y*y.hy>-(Diu£#})-V-y 
*y4 tzliT y tTT ^A, #y tf^/w^^7— ^, 
Jl<y S^^tf^/K — h n-ir/un— ^, xf/Hr;un- 

— . ^y^u^v, t;un-^7tf-F7f 
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13 

i&ftfc 1 *MHC*J- LT 0 . 0 1 7bm 1 m*§l5»^fflT' 

[0 0 7 0] ^*^tc*3tt5^^Ji:»^H4*^tw 
Wfc3-#)<7>gs7jq*ft tic £ o T lift 3 *K 

-mam^-mmmmwim<nmm<nmt lth, /• * / 

xy?-;K 1 — 7vs<J — A\ 2-7°c2/-?/ — 

/w^ h- ^ft if <7>^ h v ; 3vK ffjsg^<?vK 
-Jf-frtiL t'<Dm&Bftfim t igMT/u 3 — /w £ x 

^=7-wyyy 3-/^7 y ^vn— Tvi-ft if <7>i— f 
[0 0 7 1 ] «^4*#fWifl3»ffifc©fflSH::fflV^ft 

•5g#d<£>0>]£ Ltit y^y— /k ^y— /k -fy/ 

n/-?y— n - 7*^ 7 -/^©(SliT;!/^ T-fe 
hy, y fvn^yv-ir h i^, y vf^/Vr 

/k grat n - y'^t^^mwrn. t qsteTAs = -a- t 

ifCDi— tvK h^^-— ^>n — ^ft if £>3£#fief[; 
-£•$3, ^fuy^ay-f K xfl/y^D7-f Kifci'© 

[0 0 7 2] ft*!, ^ffifdii, f^*ffi^tC*3(t-5* 

wff ^tt^?tf*il f K *s it 5 i: j&ttffc i: <0IW rofe 
£ 77 Sr ifil ± $ * 5 £> (0 "I ft if <£> « * <7> jftftftj 7)5 jg 
-£-£ftTV>-Ct><kv\, ^coi 5ftSWfcfflv>e>H5^iS: 

-c^rm^jw^Ji: Lttt. «thy 7x=/k ^gg h y ? 
w-^/K j^^^^ixi/wftifo^^i^x/v ; y^^m 

y-jV ; 3-^|xf;l/7^ ]) ^UfA-, 3— 

^y^^y? y^^vuftifw^y =— /v-lfcx.xfvi' ; 
tLT, h Ilxf^/D 3— yuirTv'f^irWTjf y 
jc^tvK -/xf l/y/U 3— yui: 3y^g£i:<£>7tf y 3i 
^x/uftifw^y ^ l^y^!) = — /uiJIIMftR-JftSi* 



74 

[0 0 7 3] ftfc\ iWKtt^Ttfriiffl^ffi^tc, ff^- 

r7y>^ 7^;H, *^pyS, jRfttt^iBiSttSl 
ft if <0#fc£!l Sr L T fc J: V \ * ^St-iS C Tfe# 
SUfcat-f 5 RTMaO ^SsiP L X fc i v \ mlf5 "Iffifflco^iJ i: 

io /uft if y 3— A-ggj^Tvi^ri^ef btis, 

[0074] iiisroj: o\c\^xwm%frizAn®.*. 5^ 
Bisr^-ts. roafcffiiftfm, ii^fo^^a, 

fi, ?—y"u— K\ 3—^3 — ^—, t^73-^ 
-ft if£fflt^5 r i: (c i 5 ffft 5 r. i: 5, 
[0 0 7 5] ?fcV^T% Jg*$ix^:»RSr»*fcJaSR-r5 
rirJCtU^LT, T»S±-w»^tt*7t^S<7)^ 
fife^^T-f-So 5W^14«7tfr«roJiffii, @Wit5» 

20 ir^friro^-g-JtftificioTMftS^^ iiS«2 0 
MmMlmmirn. fcfcL, r. (7>Si¥f± 5 0 Jb^. 5 
0 0 (imitSro^S 

[0 0 7 6] »^tt**ft:Jiffla^«<7)8W!Hi, tf-'-A- 

3g-<^7-^S5:^ Kady^/K ^it/S^K^tfc 
^ftif^m^a^fflv^Tffft^ttSo WKStvfcft* 
f—y'u— b\ 3—^3—^—, -^-^7 3 — ^ 
— ftif<73^JSSrfflVTi^ft:±tc^L, SltSr 

i:Sr^#LTt«tv^ 

[0 0 7 7] #*W<D»#»fc£!fe^*/U©fl^tt*3te 

^tCio-CMftS^x 1 Oji m~ 1 0 0 0(1 mCifSlIA 1 
P> L< , 10/im~5 0 0fim©8i 

[0 0 7 8] 

[^J£«] WT, |SEl6«»J**lfr*»MS:«yiiEi-5. 
40 [0 0 7 9] HJ&tfiJ 1 

3.-3 t°<7J±ttmmtB <?it'<y <? j*<Dm&i±i&3t»m 

Ba I 2 *«»t (3. 5 N) 2 
5 0 0mltEuI 3 *gffi (0. 0 4N) 12 5ml 
SrRJfcSfcAftfc. jetRJSWK'PKiS r KA^ 1 0 0 
ppm, Na^2000p p mfdft 5 «t 5 I- S r I 2> 
Na I ZfitMLfz, 

[0 0 8 0] rog*£:aSf<7)RjS:flJ:fSSr«j*Lftise>8 
3t;TftfflLfc. %likT>^-'?J*7km-m (8N) 2 5 
0m 1 Sra&Sffi^l-P-^— ^V-^^fflV^TftAL, 
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[0081] ttA^oMisicij: oac^aMfcoaefk 

5 t©l«f©*^ 1 K*%^JP U 5 ^-9— -e^t 
St^V^TtK^^^HM^ , 8 5 0°CT'2B#ffl^LT 
7 ai m©e^-?r#f; 6 

[0 0 8 2] mftfrffMW&i: LT±f5T-»fc3— n h° 

7VHUJI! (jtCflMs^M O200) 1 8 g f->vzc=f- 
/U&h^t YfV^ (1 : 1) U&m&lZffifiQL. -fv 
s<7 tioT^aL, M25~30PS©i 

[0 0 8 3] K^^-T'V- K^ffl^TT 

o o°cx'i 5^rais«i$-frT, i&ft&mzKm 

[0 0 8 4] fflMBgj&m* U7y» 

{ifttl^?7nyLF 1 0 0) 7 0 g> ^W^V 
i/T^—Y 2 5g£r 

h/P^^-xf V7°n tVPT^=>-/v (l : 1) ig'-g-tgjft 

[0 0 8 5] r©M^£±f2<7>£ 5fCLT^fe^fiJcL 
TJavy/fcKftfM-hfc K^?-7v- KSrfli^-Cfc* 
L» Zfctcil 2 0tT*3 0ft«ILT«^*5t 
tttftiU ff £ 1 0 n mO&mmZ&rttCo Sk±.<D 
TJrfel^ «fc •) , JW^tt^^ffJiSr^ri-SS^ISllfeaE*^* 

[0086] mmm 2 

^ \Z v 5 ^ h >> V 5 ^ 5vU v' y >- ■& Ss*P LT»S 

[0 0 8 7] %im\ 3 

f££-&f?x-f Sfc&M-, BaBr 2 *SS(2. 3 5 N) 

2 1 2 5 m 1 t E u B r 3 7kj£8x (0. 0 4 N) 125 
m 1 SrRiSS^Atuyt. W=:RJS*«*« a ft&tf 8 
Oppm, N a lOOOppm, KlS^ 2 0 
0 p p m (C <£ 5 ld-?rtl'-? J ttC a B r 2 » NaBr, 
KB r ^gsJDLfco 

[0 0 8 8] roS«t©5(£;«4»L/ii4Sb8 

3 °CT"«:?a L7c„ 3Hi§0>J 1 fc*J»t 5SJS»JKSr±IBSJS 

bfc£t^f±^ite« 1 t ISJ«»C LTWfUiltft 



75 

[0 0 8 9] itt£0!l 1 

/ttofd, B a I 2 • (4 2 7. 2 g) tB 

aF 2 S* (175. 4g) MEuI 3 t*l. 6g 

#*#H*C«t»fc-C, 1 0 0 0 o C4BtPflT'7Ja^SL, » 

[0 0 9 0] fe*tfc**fr«r»»^i» U 7 

[0 0 9 1] JttSS^J 2 

BaBr2 ' 2H2 Offijfc (3 3 3. 2 g ) iB 
aF 2 ©*(175. 4g) MEuI 3 f»*l. 6g 

[oo9 2] nbntc-gftftzmwftm^. 
20 u m<nikitw*n, ^ih^m^^xmmm3 tmm^i^x 

[0 0 9 3] Jt(RW 3 

4t>{£, B a B r 2 ( 1 • 14 N) 2 6 2 5mli 

E u B r 3&mm (0. 0 4N) 12 5ml^» 
Atltz 0 Z. <D&Lfo®tp<DRl&mm&&W Lfci* 6 8 3 °C 
tftlBLfc. mikT^-V^imW. (8N) 2 5 0m 
1 fcafc*^^— 7 — JKv^fcffl^T&AU it® 
**r£j«£*fc. aAJ*T«t«a4:lti*S:2i^W«»t 

[0 0 9 4] #bixfcfe*S:fflV^Tlllite«f!l3ra«mT» 

[0095] t^MMmnikftVfUmwknm <o T-fco 

[0 0 9 6] MM&\ 1 
rtlFB B a F I : x E u 

fl-SU (B a 1 _ a , Sr a ) FI : Z Na-xEu 
40 x = 0 . 002, a = 0 . 0001, z = 0. 001 
[0 0 9 7] ^Jg01J 2 
rtSR B a F I : x E u 

(Bai- a , Sr a )FI-ySi0 2 : zN 
a • x E u 

x = 0. 0 0 2, a = 0 . 0 00 1, z = 0 . 001, 
y = 0. 0 1 

[0098] mi&m 3 

rt^P BaFBr : xEu 

^§15 (Bai_ a , Ca a )FBr:yNa-y'K 
so • X E u 
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0 00 2, 



y = 0. 0 0 0 



x = 0 . 002, a=0. 
1, 

y ' = 0. 0 0 0 1 

[0 0 9 9] %lfeOT®tt%ttttj&0>tttt}^&tt, &<£>3 

■T-jiS^SO. 2 MinWTic^ofc^-CJIigL^glf 
5. «*tt*3tefl£*B*ariS£: Lt I CPtMtS. * 

{CTfg»b I CP(CT##fU *7tfrrtgpm^ffii-r 

[0 10 0] ICPitt, RaMg-g-^^X-r**^^ 

«f&-e*o, s-et *»Mcfflv^p,ttfc i c pij i c 
p-Ms-e i c p tmm^m^m^m.^-k^tchcD 

X\ HJ£KiJB^fcS»4*'f I c P - 

[oioi] akmmm^y<^^(DW m&m) mmm 
i ~ 3 , jtt&#j i ~ 3 X'^htitznMmm.^^-^^ 

(s) /wmzstfam. (n) , 

•6 0^ 9 0%RHXl8'&<DZfls— hffi&<&& 
• 6 0t> 9 0%RHfl^«©/l — I>jf*#tt 

[0102] (Jf*««*«/<*/nofMii*afe) 



fctg, 2 0 0 mWWM* L — If— ( 7 8 0 n 

3t«r£#« h-^^ttK^S^iSffR 1 3 0 



*5) -eS3tLT^(7??fi^SraiJSLfco 

[0103] *Mtii»iiaaK*^ff«iiit%fcai3eufc 

fltS£l 0 0%ti-at*JC, Ii|£&<Z>6 0t\ 9 0% 

ffofcffi^rS' b LT, S' /SxiOOrolS-gtf 
fls*£ bfc„ ««lc»t:as/j;»t*ni i o o % 1 4 9 , iS 

fiS 14, Lo gTvySr^-LT#f>iX7t^JC{4y-T 
tticmUbTpffi-fS, 
i [0104] • M*¥Fffi 

S^afcaSl^/WclFWE 8 0 K V p WX*Sr»l+ b 
fcm, ^KC2 0 0mWO^ft:i/-f- (7 8 0 n 
m) tiSLTlfiL^ *3tft:Jl*»e>ijclt$ix5W^» 
3t£g3fcg§ (Se&* K^^^ttSSi^a^iiWR 1 3 0 
5) T'g7tLT-?:(D^SSSrjB'J^Lfc 0 
[0 10 5] 3£S£$J£b7c&7 0 0W3*©^nyy 

7 v7°^ffl^r^^^^°-t^Kc*5-(c i o&mflg 
±!HP]*£i^*j# L-CJM«3feiWt s ' 

• ««S/lftl^38363»*N(OWffli 

w&itkQ0m'**Mz.'fgnE. 8 o k v P (Dxm&m&i, 

ftm, '<*MC 2 0 0 mWO^Sft U— If- ( 7 8 0 n 

m) -cj^SEL-aaiBu *3t*Ji*»e>«cjt$n5»^3B 
^^ttiibfcmT-teigiiR i 3 o 

5) -CS5tb-C-?:«03fiS5rffliJ^Lfcffi^S t U 
X^Ha,Wbfc^u-lf-^«b^^T-S3tSicii9 
IW*ofc3l*«:Ni: bTN/S2r*^bfc„ 

i (c^-r 0 

. [0 10 6] 

[*1] 



* 











gOSstfJl 


0 . 0 0 0 0 1 J£TF 


1 0 0% 


0. 0 0 0 1 




0 . 0 0 0 0 1 J£IT 


1 0 0% 


0. 0 0 0 0 6 


mmm 3 


0 . 0 0 0 0 1 J£IT 


1 0 0% 


0 . 0 0 0 0 1 


axmi 


0. 0 1 


6 5% 


0. 2 


nam 2 


0.007 


7 0% 


0. 1 5 


ifcR0J3 


0. 0 0 6 


6 8% 


0. 1 4 



[0107] mmm 4 

[0108] mm*. B ^ ^Srffiffl Lfc„ B a I 

2 (3. 5mol/K 2500ml) . Eul 

3 (0. 2 m o 1 / L 125ml) SrKJfc^SgfclAD 



^^85°C<tL. NH 4 F 8 . Omol/K 175m 
1 , I^^FtC Eul 3 0. 2mol/l > 125mlS:4 
2^"CaSJPLfc^, NH 4 B r :NH 4 F=1 : 1 CD it 
c7)t)C04. Omo 150ml^l8^t 

[0109] ftVtjjm*. B a F I 5 tSKS: 
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19 



20 



ifcX/RSrJB^TSi^ EutoV^ttlCP-MASS * [OllO] 















Br 


I 


Eu 


Br 


i 


Eu 


5.15 /i m 


0.01 


1.00 


O0198mol 


1.00 


0.00 


0.0000012rool 



[0 111] /Ma^ojfc^tt. IB— SB#fil£ 

[0112] mum 5 

[0113] HJjgfll 6 

S r Oft*? 9 fdM g , mt=L— d f^A©ftto9J=.R'fb 



* [0114] 7 

^ te#J 1 ir ft*. 

[0115] mmm 8 

J?i£#J 7 i <o WtcumM&f%m<»xy L iy7 , &m< its 

LfcEWI-ttHifefll 7 t |Sim> 
[0 116] 
[*3] 













0. 0 00 0 1OT 


1 0 0% 


0. 0 00 1 


ISKM5 


0. 0 0 0 0 5 


1 0 0% 


0. 0 0 0 0 ij^t 




0. 0 0 0 1 


1 0 0% 


0. 0 0 0 0 1JSTF 




0. 0 0 0 0 5 


1 0 0% 


0. 0 00 0 1J2TF 




0. 0 0 0 1 


1 0 0% 


0. 0 00 0 1J£TF 



[0 117] 



[*4] 
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22 









A 


M 1 




M 3 


A 




M 2 






0.9 X 
10" 3 


3.0 x 
10 s 




8.0 x 

io- 8 


1.0 x 

io- 3 










0.8 x 
10" 


3.0 x 
10" 6 


2.0 x 

io- 3 


8.0 x 

io- E 


1.0 x 

IO" 3 








mm* 


0.9 x 
IO" 3 


3.0 x 
10" 5 




1.7 x 
10~ B 


1.3 x 

IO" 3 










1.0 x 
IO" 9 








1.0 x 

IO" 3 








JfcttW2 


1.3 x 

io- 3 








1.3 x 

io- 3 








J£«:0iJ3 


1.3 x 
IO" 9 








1.3 x 

io- 3 








ISJfcflU 


7.7 x 
IO" 7 








1.0 x 

io- 3 








«M5 


0.8 x 
IO" 3 


3.0 x 
10" 5 


2.0 x 
10" 8 


8.0 x 
10 s 


1.0 x 

IO" 3 










0.8 x 
IO" 3 


3.0 x 

io- 5 


2.0 x 
10" 3 


8.0 x 
IO" 8 


1.0 x 

IO" 3 








H»J7 


1.0 x 
10" 


3.0 x 

io- 4 




1.0 x 

IO" 3 


1.0 x 

IO" 3 


1.0 x 
IO 6 




1.0 x 

io- 3 


«0II8 


1.0 x 

io-» 


2.0 x 
10" 2 




2.0 x 

io- 2 


1.0 x 

io- 3 


1.0 x 
IO" 4 




3.0 x | 
10" 2 



[0 1 1 8] {fib. A, M 1 , M2s.O?M 3 cO^{ifi 
rf»»LT©w t %j T'fcSc r-j 14 I c 

[0119] ±.mmMMfribhWbi!)>f££?\c^ 
(4, isss, mmmytmitm (n) ©wi (s/n 



[0 12 0] 

#5» 



7Py h-<—i?(Dm$ 



